This article makes the case that we need to reinvigorate antitrust enforcement in the United States in three areas. The clearest area where antitrust enforcement has been overly lax is the treatment of mergers. The accumulated evidence indicates that competition would be protected and promoted if the Department of Justice and the Federal Trade Commission were willing and able to block more horizontal mergers. The second area where antitrust enforcement has become inadequate is the treatment of exclusionary conduct by dominant firms. The fundamental problem in this area is that the Supreme Court has, over the past 40 years, dramatically narrowed the reach of the Sherman Act. The third area concerns the market power of employers as buyers in labor markets. Historically, antitrust enforcement has largely ignored labor markets. Greater antitrust attention and oversight are warranted, although it is too soon to know whether more robust antitrust enforcement in US labor markets would make a significant difference for the wages earned by employees as a group.
Before discussing antitrust policy in these three areas, it is helpful to lay some groundwork by briefly summarizing some of the evidence that has been accumulating regarding competition and market power in the US economy. Baker (2019) skillfully reviews this evidence in greater detail. Largely on the basis of that evidence, he too advocates for stronger antitrust enforcement.
First, there is clear evidence that corporate profits have risen significantly over the past few decades. The share of US GDP accounted for by corporate profits rose by about half from 1985 to 2016, from around 7.5 to over 11 percent (Shapiro 2018) . Barkai (2017) argues that excess profits, meaning the return to capital above the level required to attract investors, have risen sharply as the risk-free rate of return to capital has fallen. Furman and Orszag (2018) report that the premium on the return to all private capital over safe assets has risen from about 200 basis points in 1985 to more than 800 basis points in 2015, and that the return to capital has become much more skewed among US publicly traded nonfinancial firms. The current market capitalizations of the leading US firms further indicate that investors expect these high profits to persist. High and persistent economic profits suggest substantial and durable market power.
Second, there is evidence that price/cost ratios in the United States have risen in recent decades.
1 De Loecker, Eeckhout, and Unger (2018) report a sizable increase in the weighted average ratio of price to marginal cost for publicly traded firms in the United States, from 1.21 in 1980 to 1.61 in 2016, with most of that increase occurring at the top of the distribution. However, measuring price and marginal cost accurately on the basis of public financial accounting data is extremely difficult, especially because large, publicly traded firms produce many products and services. 2 Traina (2018) finds that the ratio of price to marginal cost at nonfinancial, nonutility, publicly traded firms in the United States rose very modestly from 1980
1 Industrial organization economists have long looked at price/cost margins as indicators of market power. For early reviews and contributions, see Schmalensee (1989) , Salinger (1990), and Hall (1988) . 2 The issues surrounding the proper measurement of price/cost ratios are addressed in detail in the articles by Basu; Syverson; and Berry, Gaynor, and Scott Morton in a companion symposium in this issue.
to 2016, from 1.1 to 1.15, if one includes marketing and management expenses when measuring marginal costs. Hall (2018) finds that the weighted average ratio of price to marginal cost increased from 1.12 in 1988 to 1.39 in 2015 . The International Monetary Fund (2019 , looking across a number of advanced economies, finds that the ratio of price to marginal cost rose by about 8 percent between 2000 and 2016, with that increase concentrated among a small fraction of highly productive and innovative firms. Calligaris, Criscuolo, and Marcolin (2018) obtain similar findings. The antitrust analysis below accepts as a stylized fact that the ratio of price to marginal cost has generally risen over the past 20 to 30 years at the largest, most efficient US firms. Third, there is convincing evidence that larger, more efficient firms have been growing at the expense of their smaller, less efficient rivals, causing various measures of broad industry concentration in the US economy to increase.
3 Autor et al. (2017a, 185) state, "Our hypothesis is that technology or market conditions-or their interaction-have evolved to increasingly concentrate sales among firms with superior products or higher productivity, thereby enabling the most successful firms to control a larger market share." They call these more efficient firms " superstar firms." Van Reenen (2018) reaches a similar conclusion, based on extensive empirical evidence: "In recent decades the differences between firms in terms of their relative sales, productivity and wages appear to have increased in the US and many other industrialized countries." Bessen (2017) links increases in broad industry concentration to the adoption of information technology. Looking across broad industries, Ganapati (2018) finds a positive correlation between increases in the share of revenue captured by the top four firms and growth in productivity and real output. Crouzet and Eberly (2019) find that the growing role of intangible capital is associated both with the rising share of the largest firms and with productivity gains. None of these conclusions should be surprising, given the extensive literature showing very large and durable differences in efficiency across firms, even in a given industry (Syverson 2011; Van Reenen 2018) . The growth of superstar firms may also explain in part the long-term decline in business dynamism (Decker et al. 2016 (Decker et al. , 2017 . The analysis below accepts as a stylized fact that the advantages enjoyed by efficient market leaders over followers and entrants have grown considerably over time. Fourth, labor's share of GDP has significantly declined since the 1980s. Autor et al. (2017a, b) show that this decline is due to the reallocation of activity toward firms with low and declining labor shares, namely the superstar firms that have 3 This Darwinian mechanism does not appear to be operating as strongly in Europe as in the United States. Europe has not experienced a similar increase in the share of economic activity accounted for by the largest firms. Gutiérrez and Philippon (2018) report that from 1995 to 2015, the weighted average Herfindahl-Hirschman index (HHI) for the United States measured at the broad sector level rose from about 500 to about 650, while the comparable HHI in each of ten large EU countries fell from about 800 to about 600. (They find lower HHIs in the EU overall than in individual member countries.) Likewise, Valletti (2018) finds no increase in concentration in EU countries from 2010 to 2015 at the broad sector level. Note that these measures of concentration are uninformative regarding market power because these broad sectors bear no relation to relevant product markets. gained market share in recent years. The declining labor share also naturally raises the question of whether employers have growing market power in labor markets, especially given the declining role of unions, driving down wages and exacerbating inequality in the distribution of income and wealth.
None of these trends necessarily indicates that US antitrust policy has been deficient. Indeed, the fact that price/cost margins have risen in many high-income countries suggests that growing economies of scale and globalization are the cause, not domestic policy changes. Nonetheless, these trends compel us to take a closer look at recent antitrust enforcement in the United States, to ask whether stronger enforcement is now needed, and to see how that can be accomplished.
This article does not address one core aspect of antitrust enforcement: the prohibition on cartels and price-fixing. The Department of Justice regularly brings criminal charges against individuals who engage in price-fixing. Companies found to have participated in cartels are subject to fines assessed by the government plus liability for treble damages to customers who were overcharged. Over the past ten years, the DOJ's Antitrust Division has assessed roughly $10 billion in criminal fines and penalties (Department of Justice 2019) and has thrown quite a few executives in jail. This experience shows that antitrust vigilance regarding cartels is vital to a competitive economy. Cartels continue to form and persist in many industries. Levenstein and Suslow (2006, 2011) find that the average duration of cartels is about eight years. Improved detection of active cartels would do much to promote competition.
Merger Control
Under the Clayton Act, mergers that "may substantially lessen competition" are illegal in the United States. Merger control works together with the criminal prohibition on cartels to protect competition. Without merger control, rivals could achieve collusive outcomes by merging.
In 2017, about 15,000 merger and acquisition deals were announced in the United States, representing about $2 trillion in total value. Merger control policy greatly affects the set of deals that are proposed as well as which deals obtain antitrust clearance and are consummated.
The Department of Justice and the Federal Trade Commission have the authority to investigate and challenge proposed mergers before the merging parties are permitted to consummate their merger. If the DOJ or FTC can convince a federal judge that a merger is anticompetitive, that merger is blocked. Economic analysis plays a central role in this process. The DOJ and the FTC publish Horizontal Merger Guidelines that explain to the business community and the courts how they analyze horizontal mergers (Department of Justice and Federal Trade Commission 2010) .
In 2017, 2,052 proposed transactions were reported to the antitrust authorities, of which 51 received an in-depth investigation and 21 were subject to an enforcement action (Federal Trade Commission and Department of Justice 2018).
Challenged deals often go forward after the merging parties agree to a remedy, usually an asset divestiture designed to preserve competition. Some deals are abandoned in the face of an antitrust challenge, such as the proposed merger between AT&T and T-Mobile in 2011 and the one involving Halliburton and Baker Hughes in 2016. Very few deals are litigated in court.
The fundamental challenge for merger control is that it is a predictive exercise: if one is seeking to identify the subset of proposed mergers that "may substantially lessen competition," one must assess the likely competitive effects of a proposed merger before it is consummated.
The Gradual Weakening of Merger Control
Fifty years ago, predictions of merger effects were based largely on market shares, and merger control was very strict. In 1963, relying heavily on the economics literature, the Supreme Court held that any merger producing a firm that controls an "undue percentage share" of the market and that "results in a significant increase in the concentration of firms in that market" is "inherently likely to lessen competition substantially" (United States v. Philadelphia National Bank, 374 US 321 [1963] ). Such a merger would be presumed to be illegal "in the absence of evidence clearly showing that the merger is not likely to have such anticompetitive effects." This established a "structural presumption" against mergers based on market concentration.
As a prominent-some would say infamous-example of the structural presumption in action, the Supreme Court upheld the Department of Justice challenge to a merger between two grocery chains with a combined market share of 7.5 percent in the retail grocery market in the Los Angeles area (United States v. Von's Grocery, 384 US 270 [1966] ). One year later, the Court ruled out efficiencies as a reason for allowing a merger, stating that "[p]ossible economies cannot be used as a defense to illegality" (FTC v. Procter & Gamble, 386 US 568 [1967] ). See Hovenkamp and Shapiro (2018) and Werden (2018) for discussions of merger law in the 1960s.
The merger enforcement policies of the Department of Justice during the 1960s and 1970s reflected these Supreme Court rulings. When the DOJ published its first Merger Guidelines in 1968, they focused very heavily on the market shares of the merging firms. They stated, for example, that the DOJ "will ordinarily challenge" a merger between two firms with 5 percent market share each, or between a firm with a 20 percent market share and a firm with a 2 percent market share.
Since 1968, merger enforcement has evolved significantly along two distinct dimensions. First, the level of market concentration required to trigger the structural presumption has risen. Few if any antitrust economists today would favor applying the low thresholds found in the 1968 Merger Guidelines, given what we now know about the effects of horizontal mergers. Second, merger analysis now puts less weight on market shares and more weight on other evidence to predict the competitive effects of a merger. This shift reflects the accumulation of experience at the Department of Justice and the Federal Trade Commission along with the recognition that each industry has unique features. In Shapiro (2010) , I explain this shift and how it took place.
Remarkably, the treatment of proposed mergers under US antitrust law has become much more lenient without Congress changing the substantive standard to be used for merger review and without any updated guidance from the Supreme Court, which has not heard a merger case since 1974. Rather, these changes have resulted from a dynamic involving the lower courts, the antitrust agencies, antitrust lawyers, and economists.
That process began in earnest in 1982, when the Department of Justice dramatically revised the Merger Guidelines, giving less weight to market shares and raising the threshold levels of concentration that would trigger the structural presumption. Within a decade, the courts followed the DOJ's lead. In 1990, the most influential lower court, the DC Circuit, rather brazenly departed from the precedent established by the Supreme Court in the 1960s, stating that "[e]vidence of market concentration simply provides a convenient starting point for a broader inquiry into future competitiveness" (United States v. Baker Hughes, 908 F.2d 981, at 984) . This ruling weakened the structural presumption, making it harder for the DOJ and Federal Trade Commission to block mergers.
The Department of Justice, joined by the Federal Trade Commission, further revised its Horizontal Merger Guidelines in 1992, 1997, and 2010. 4 With each revision, less weight was given to market shares and greater weight was attached to more direct evidence about how competition has taken place in the industry and how the merger would likely alter that competition. The 1992 guidelines introduced "unilateral effects" into the analysis, shifting attention to the loss of direct competition between the merging firms and away from the overall structure of the market. The 2010 guidelines introduced the concepts of upward pricing pressure, merger simulation, and bidding and auction models into the analysis of unilateral effects. They also addressed nonprice dimensions of merger analysis, including product variety and innovation. In Shapiro (2010) , I describe how the 2010 guidelines built on decades of experience with the economic analysis of the competitive effects of mergers, and in Shapiro (2012) , I emphasize the importance of competition in spurring innovation. In principle, the antitrust agencies can more accurately distinguish procompetitive horizontal mergers from anticompetitive ones by undertaking detailed analyses of how a proposed merger is likely to alter competition. However, as the Department of Justice and the Federal Trade Commission have put more weight on direct evidence of competitive effects and less weight on market shares, a gap has opened up between how they evaluate mergers and how the courts do so. Economists at the antitrust agencies engage in sophisticated analysis, interacting with economists hired by the merging parties. But if a DOJ or FTC merger challenge is litigated, a generalist judge may then be faced with conflicting expert testimony that is difficult to decipher.
The result is that the antitrust authorities still rely heavily on market definition, market shares, and the structural presumption to make their case in court, even when their enforcement decisions are based on other economic evidence, such as bidding data, upward pricing pressure, or merger simulations. But the structural presumption has become weaker as the lower courts place less weight on market concentration and increasingly look for direct evidence of the likely effects of proposed mergers (Hovenkamp and Shapiro 2018) . The net result is that the antitrust authorities have found it harder to prevail in court, causing them to be more cautious in the mergers they challenge. Merging firms understand this, and the mix of proposed mergers has adjusted accordingly. This is now highly problematic, given the mounting evidence cited above about rising profits, widening price/cost margins, and the rise of superstar firms.
The Need for Stronger Merger Enforcement in an Economy with Superstar Firms
Accumulating evidence in two broad categories points to the need for more stringent horizontal merger enforcement policy in the United States: (1) evidence showing that the largest and most successful US firms have increasing market power and (2) evidence from merger retrospectives.
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The evidence cited above shows that superstar firms are highly profitable owing to durable competitive advantages they enjoy over their smaller rivals and over entrants, which cannot easily or quickly replicate their assets and capabilities. These are precisely the conditions under which mergers involving successful established firms are most likely to lessen competition and harm customers. We also know that higher price/cost margins cause the unilateral price effects from horizontal mergers to be more harmful to customers. Likewise, research and development competition spurs innovation if future sales are contestable (Shapiro 2012; Federico, Scott Morton, and Shapiro forthcoming) , so a merger between two firms investing to develop competing products is likely to slow down innovation.
The case for stronger merger enforcement is perfectly consistent with a conclusion that the rise of superstar firms has largely resulted from the normal competitive process in the presence of growing economies of scale, increased globalization, and dramatic improvements in information technology, combined with large and persistent differences across firms in their ability to adopt new technologies and adjust to changing market conditions. After all, we expect a healthy competitive process to result in the most efficient firms gaining market share through internal growth and earning above-normal profits. As emphasized by Valletti and Zenger (2019) , merger controls preserve that competition.
Contrary to many popular views, the case for stronger merger enforcement does not rest on evidence showing that various broad US industries have become more concentrated over time. Measures of industry concentration based on data from the US Economic Census are simply not very informative for merger analysis because these data are available only at an aggregated level. The modest increases in concentration observed when using these data confirm that the largest firms are responsible for a greater portion of economic activity in many industries, but they tell us very little about concentration in properly defined relevant antitrust markets (Shapiro 2018) .
As one important illustration of this point, a great many real-world marketssuch as hospital services, supermarkets, and automobile dealers-are local. Reported changes in national concentration can vastly overstate or understate changes in concentration in local markets. A local merger creating a local monopoly would not even show up in the national measures. Conversely, if large regional firms are growing and entering many local markets, their entry would cause concentration in those local markets to fall. Rossi-Hansberg, Sarte, and Trachter (2018) report that "the positive trend observed in national product-market concentration between 1990 and 2014 becomes a negative trend when we focus on measures of local concentration."
As another illustration, North American Industry Classification System (NAICS) 3254 is "Pharmaceutical and Medicine Manufacturing," which encompasses a very large number of drugs that are not substitutes for each other. Reported changes in concentration in this four-digit industry tell us little or nothing about concentration in the supply of drugs to treat specific ailments. One simply cannot detect overall trends in concentration in properly defined relevant markets using data from the Economic Census.
Furthermore, it is important to remember that an increase in concentration in a properly defined relevant market does not prove that competition in that market has declined. Consider an unconcentrated market in which a few of the many suppliers become more efficient and gain share by offering lower prices and improved products, causing concentration to rise. That increase in concentration clearly goes hand in hand with customer benefits and reflects the competitive process at work, not a decline in competition. Industrial organization economists have understood this fundamental point for at least 50 years, and probably much longer (as one leading example, see Demsetz 1973) . To properly interpret an observed increase in market concentration, one must understand what caused concentration to rise. Rising concentration resulting from increased efficiency by one or a few firms reflects the competitive process at work; rising concentration caused by mergers may well reflect a decline in competition. Distinguishing one fact pattern from the other requires looking at properly defined individual markets and examining what has actually happened over time in those markets.
In any event, regardless of whether one loves or loathes the rise of superstar firms, the implications for merger analysis are unambiguous: proposed horizontal mergers involving highly successful firms should be greeted with considerable skepticism.
The second broad category of evidence supporting more robust horizontal merger enforcement comes from merger retrospectives: studies of the economic effects of consummated mergers. The most convincing studies identify a control product or geography and use a difference-in-difference methodology to isolate the merger's effect on prices. For example, Ashenfelter and Hosken (2010) look at five mergers this way, four of which resulted in price increases for consumers. Likewise, Whirlpool's acquisition of Maytag led to relatively large price increases for clothes dryers (Ashenfelter, Hosken, and Weinberg 2013) . Blonigen and Pierce (2016) find that mergers in the manufacturing sector have generally been associated with increases in markups but not with increases in productivity.
Mergers in the health-care sector have been especially harmful to competition. Gaynor and Town (2012) report that hospital mergers in concentrated markets typically lead to price increases of at least 20 percent compared with control hospitals. This literature also shows that hospital competition improves the quality of care. Gaynor (2018) presents evidence that "consolidation between close competitors leads to substantial price increases for hospitals, insurers, and physicians, without offsetting gains in improved quality or enhanced efficiency." The Center for American Progress (Gee and Gurwitz 2018) assembles a range of evidence also supporting this conclusion.
Kwoka (2014) provides the most comprehensive review of merger retrospectives. Most mergers in these studies are older ones that took place in a few industries where data were available: banking, hospitals, airlines, petroleum, and journal publishing. Kwoka reports that "most studied mergers result in competitive harm, usually in the form of higher prices" (158). Ashenfelter, Hosken, and Weinberg (2014) review these studies, stating that "[t]he empirical evidence that mergers can cause economically significant increases in price is overwhelming" (S78).
While the overall body of evidence from merger retrospectives, standing alone, does not allow us to predict with confidence the effects of any given merger, it does indicate that merger enforcement has been too lax over the past 25 years.
How to Reinvigorate Merger Enforcement
Merger enforcement can be strengthened in a number of ways, if the Department of Justice and the Federal Trade Commission choose to move in that direction and if the courts cooperate.
First, the structural presumption against mergers that increase concentration in a properly defined relevant market could be strengthened. For example, after the government has defined a relevant market based on substantial evidence, the merging parties could be required to present clear and convincing evidence to contest that definition of the market. Similarly, once the government has established the structural presumption, the merging parties could be required to present clear and convincing evidence to rebut the presumption. Claims by the merging parties that growth by small rivals or entry of new firms into the market will quickly and effectively restore any competition lost due to the merger could be greeted with greater skepticism.
Second, more weight could be placed on evidence that the merging parties are significant direct competitors, without the necessity of defining a relevant market and measuring market shares in that market, and without requiring the government to quantify the harm to customers that the merger will cause. For example, strong evidence that customers have often obtained lower prices as a result of direct competition between the two merging firms could, at least in some cases, be regarded as sufficient for the government to meet its initial burden of showing that the merger "may substantially lessen competition."
Third, the agencies and the courts could express greater wariness when a dominant incumbent firm seeks to acquire a firm operating in an adjacent market, especially if the target firm is well positioned to challenge the incumbent's position in the foreseeable future. In the language of antitrust law, this would involve lowering the evidentiary requirements necessary for the government to prevail in a merger case based on a loss of "potential competition." For example, the government could meet its initial burden by showing that the target firm is reasonably likely to become a rival to the acquiring firm in the foreseeable future, even if the target firm has not yet made specific plans to do so. This change would reduce the ability of powerful firms to acquire potential rivals before they mature into actual rivals, without stopping them from making acquisitions to improve their offerings or to challenge other firms with entrenched positions.
This change would be especially consequential as applied to dominant firms in the tech sector. Under this standard, Facebook's acquisitions of Instagram and WhatsApp might well have been blocked, if these firms were seen as well placed to mature into rivals to Facebook as social media platforms, and Google's earlier acquisitions of YouTube and DoubleClick would at least have warranted greater scrutiny. But it seems unlikely that Amazon's acquisition of Whole Foods or Google's acquisition of Nest would have raised serious issues even under this stricter standard. More acquisitions by the tech titans involving important inputs or complements could be challenged, but it is unclear how the courts would respond to cases involving such vertical or complementary mergers.
Fourth, the courts could insist that any "fixes" to proposed mergers result in a market structure that preserves competition. This would involve skepticism about divestitures designed to obtain antitrust approval that do not make good business sense, and placing little or no weight on behavioral commitments by the merged entity, such as a commitment not to raise price.
Lastly, the Department of Justice and the Federal Trade Commission could be given more resources to investigate and challenge mergers. With more resources, the antitrust agencies could look more closely at more suspect proposed mergers. They also could investigate more consummated mergers to see whether they have harmed competition or are likely to do so, including mergers that were below the size-of-transaction reporting threshold, which is $90 million in 2019. Cunningham, Ederer, and Ma (2018) find that acquired pharmaceutical projects are less likely to be developed when they overlap with the product portfolio of the acquiring firm; these "killer acquisitions" disproportionately occur just below the reporting threshold. Wollmann (2019) also provides worrisome evidence about mergers taking place just below the threshold.
As a practical matter, the case law relating to mergers evolves very slowly, with substantial lags following advances in economic learning and then changes in Department of Justice and Federal Trade Commission merger enforcement policies. Whether the current judiciary has the appetite to support stronger merger enforcement remains to be seen. If not, or if that route is too slow, Congress would need to pass new legislation codifying changes such as the ones suggested above-a heavy lift to be sure.
Antitrust and the Tech Titans
The most talked-about antitrust question of the day is whether and how antitrust should act to limit the economic power of the largest tech firms, often identified as Amazon, Apple, Facebook, and Google. Should they be broken up? Forced to modify their business practices and pay fines for their past sins? Watched carefully? Left alone and applauded?
A first step toward answering these questions is to recognize that the goal of antitrust policy is to protect and promote competition. Antitrust is not designed or equipped to deal with many of the major social and political problems associated with the tech titans, including threats to consumer privacy and data security, or with the spread of hateful speech and fake news. Indeed, it is not clear that more competition would provide consumers with greater privacy or would better combat information disorder; unregulated competition might instead trigger a race to the bottom, and many smaller firms might be harder to regulate than a few large ones. Addressing these major problems requires sector-specific regulation, which is beyond the scope of this article.
Three important and insightful reports have recently been released addressing antitrust in the digital economy: one by the United Kingdom (Furman et al. 2019) , one by the European Commission (Crémer, de Montjoye, and Schweitzer 2019) , and one by the Stigler Center at the University of Chicago (Scott Morton et al. 2019) . All three reports conclude that antitrust can and should do more to promote competition in the digital era, while staying true to its focus on competition issues. All three reports call for regulation to address other public policy issues relating to digital platforms.
Within the realm of antitrust, it is important to understand that under the Sherman Act, it is not illegal for a company to have a monopoly, so long as that position was achieved by offering customers attractive products and services. There is a broad consensus behind this approach, because it would be illogical to urge companies to compete and then tell them they have broken the law when they do so successfully. Judge Learned Hand famously captured this idea in United States v. Aluminum Company of America (148 F.2d 416, Second Circuit [1945] ):
A single producer may be the survivor out of a group of active competitors, merely by virtue of his superior skill, foresight and industry. In such cases a strong argument can be made that, although the result may expose the public to the evils of monopoly, the Act does not mean to condemn the resultant of those very forces which it is its prime object to foster: finis opus coronat. The successful competitor, having been urged to compete, must not be turned upon when he wins.
Following this core principle, the basic antitrust question for each tech titan is whether that company has engaged in practices that go beyond competition on the merits and are likely to (1) exclude its rivals and fortify its market position or (2) extend its power to adjacent markets. If so, a remedy is needed to restore competition. A behavioral remedy imposes limits and obligations on the company's conduct; this was the outcome in the Microsoft case 20 years ago. A structural remedy breaks up the company; this was the result in the AT&T case in the 1980s. Talk of breaking up the tech titans without reference to a specific antitrust violation is putting a very large cart before the horse. 
The Shrinking Scope of the Sherman Act
The portion of the Sherman Act dealing with monopolies is remarkably broad-and vague. Section 2 states, "Every person who shall monopolize, or attempt to monopolize . . . any part of the trade or commerce among the several States . . . shall be deemed guilty of a felony."
From the outset, it was clear that the courts would play a major role in interpreting the broad language of the Sherman Act. As discussed in the companion piece in this symposium by Naomi Lamoreaux, the role of antitrust in the American economy has waxed and waned depending on judicial rulings, which have evolved in response to economic learning and changing market conditions as well as political forces and the makeup of the Supreme Court.
For many years, the Supreme Court recognized the expansive nature of the antitrust statutes. In 1958, the Court stated, "The Sherman Act was designed to be a comprehensive charter of economic liberty aimed at preserving free and unfettered competition as the rule of trade" (Northern Pacific Railway v. United States, 356 US 1 [1958] , at 4). In 1972, the Court stated, "Antitrust laws in general, and the Sherman Act in particular, are the Magna Carta of free enterprise. They are as important to the preservation of economic freedom and our free-enterprise system as the Bill of Rights is to the protection of our fundamental personal freedoms" (United States v. Topco, 405 US 596 [1972] , at 610).
The high-water mark for antitrust in the United States was reached during the 1960s. Since then, the Supreme Court has substantially narrowed the scope of the antitrust laws. This narrowing took place along multiple dimensions.
A number of business practices that previously were treated as automatically or per se anticompetitive are now evaluated on a case-by-case "Rule of Reason" basis. For example, it used to be per se illegal for a manufacturer to assign territories to its distributors and to prevent one distributor from selling outside its assigned territory. But in 1977, the Supreme Court ruled that this practice would in the future be evaluated using the Rule of Reason (Continental TV v. GTE Sylvania, 433 US 36 [1977] , overruling United States v. Arnold Schwinn and Company, 388 US 365 [1967] ). Likewise, retail price maintenance-when a manufacturer prohibits a retailer from selling its products below a specified price-used to be per se illegal. In 2007, the Court ruled that it would be evaluated using Collectively, these and other cases represent a significant backing away from antitrust by the Supreme Court. Baker (2015) argues forcefully that many of these judicial decisions were based on erroneous assumptions, including these: that markets self-correct through entry, that oligopolists compete and cartels are unstable, and that business practices prevalent in competitive markets cannot harm competition. This history suggests that it will be challenging for the government to bring a successful Sherman Act case against the tech titans. But ultimately that will depend on the specific facts of the case. A strong case can withstand these headwinds.
The Microsoft case (United States v. Microsoft, 253 F.3d 34, DC Circuit [1998] ) provides the best guide to what constitutes monopolization in a high-tech setting. This case should be encouraging for those in favor of antitrust action against the tech titans. Microsoft was found to have monopolized the market for Intel-compatible operating systems for personal computers, on the basis of conduct that excluded the Netscape browser and Java software, which together might have facilitated entry and thus eroded the monopoly power of Microsoft Windows. For an overview of the arguments, see the three-paper symposium in the Spring 2001 issue of this journal.
Applying Antitrust Principles to the Tech Titans
We are now ready to look more closely at Google, Amazon, Facebook, and Apple. These four "GAFA" firms have received by far the most antitrust attention of late as they have become economically and socially important. However, they are not the only firms with powerful positions in the information economy. One could also look for exclusionary conduct by other large high-tech firms, including Microsoft, Oracle, IBM, Salesforce, Adobe, and Uber. Expanding to telecom and media, the list could include AT&T, Verizon, Comcast, Netflix, and Disney. One also could conduct a similar exercise in other industries, such as pharmaceuticals, semiconductors, or airlines.
The point of this discussion is not to offer a view on whether any of these four GAFA firms have violated US antitrust law, but rather to show how antitrust principles can be applied to these tech titans. The analysis is illustrative and is not intended to capture all plausible antitrust cases that might be brought against these firms. Each of these companies is assumed to have sufficient market power to be subject to Section 2 of the Sherman Act. However, is important to remember that these firms' products and services, and their business models, are very different from one another, so it makes no sense to lump them together. Any antitrust analysis must be done company by company, based on that company's practices. Here we briefly consider the potential application of three antitrust doctrines to the tech titans: predatory pricing, exclusion of nascent threats, and extension of market power into adjacent markets.
A monopolist that engages in predatory pricing-that is, pricing below cost to drive rivals out of the market so it can then recoup those losses by raising prices to monopoly levels-can be guilty of monopolization. One can ask whether Amazon's (or Uber's) conduct falls into this category, as some have alleged.
Amazon's core online retailing business has clearly generated enormous benefits to consumers by offering low prices, a huge variety of products, and reliable and speedy delivery. Amazon has been a highly successful company, putting great competitive pressure on other retailers. Under Supreme Court precedent, a predatory pricing case against Amazon would fail unless Amazon were shown to have priced below cost. Furthermore, showing the prospect of future harm to consumers would also be a necessary element of any case. Requiring plaintiffs in predatory pricing cases to show some prospect of harm to customers, not just harm to competitors, is critical to the coherence of antitrust policy, to avoid chilling legitimate price competition.
8 Showing such harm to consumers from Amazon's aggressive pricing 8 In an earlier era, the grocery chain A&P offered consumers a wide range of products at low prices, putting pressure on many smaller grocery stores. A&P was successfully prosecuted by the US Department of Justice, an action now widely seen as misguided (Muris and Neuchterlein 2018). Later, Walmart was the innovator in retailing, putting great competitive pressure on smaller retailers around the country.
and growth strategy would appear to be difficult. Hemphill and Weiser (2018) offer a road map to bringing and deciding predatory pricing cases. A tech titan also could be challenged for exclusion of nascent threats, which means using its dominant position to exclude products or services that it fears may grow to threaten its core business. This was the basic economic logic of the case against Microsoft 20 years ago. The Netscape browser and Java were the potential threats to Microsoft Windows. The Microsoft case established antitrust liability for a dominant firm that excludes rivals, even if the threats they pose are "nascent." But the reach of the Microsoft case is unclear, since the Supreme Court subsequently ruled in the Trinko case that a dominant firm normally has no duty to deal with its rivals. If the Supreme Court applies Trinko broadly to the tech titans, then separate regulation might be needed to impose on the tech titans mandated interconnection or data sharing with rivals.
One way a dominant firm can exclude rivals is by refusing to sell its product to customers who also purchase from its rivals. In 1951, the Supreme Court ruled that such "exclusive dealing" violated Section 2 of the Sherman Act. That case involved a dominant local newspaper that refused to accept advertisements from those who also placed advertisements on the local radio station (Lorain Journal v. United States, 342 US 143 [1951] ). A tech titan putting up obstacles to customers seeking to also use rival products could easily face liability under this precedent. As a recent example of exclusionary conduct, Facebook blocked Vine, a video sharing app launched by Twitter in January 2013, from accessing Facebook user data (O'Sullivan and Gold 2018). This prevented Facebook users from inviting their Facebook friends to join Vine. Facebook was applying its policy of restricting access to apps that replicated Facebook's core functionality. In response to the Vine episode becoming public, Facebook stated that it was dropping this policy (Facebook 2018 ), which appears difficult to defend. Twitter discontinued the Vine mobile app in October 2016.
A third category of candidate antitrust cases against the tech titans involves allegations that a firm is abusing its dominant position to expand into adjacent markets. Several tech titans already face cases that focus on whether they have favored their own service over a rival service in an adjacent market.
The European Commission is investigating whether Amazon is using data collected about third-party sellers on its platform to guide its own product offerings in competition against those third-party sellers. Such conduct could be problematic, but note that when one firm simply imitates its rivals, that is normally an important channel for the diffusion of new ideas, so long as the imitation does not involve any breach of contract or infringement of intellectual property rights. Looking more broadly, Amazon could be accused of favoring its own products over those of third parties selling on its platform, by giving its own products preferred placement on Amazon's website or by charging third parties excessive rates to be fulfilled or sold through Amazon. This last type of case would be very difficult in the United States under Supreme Court precedent.
Apple has been accused of discriminating against rivals who rely on the Apple platform to reach consumers. In March 2019, the music streaming service Spotify filed an antitrust complaint at the European Commission against Apple (Ek 2019). Spotify objected to the 30 percent fee that Apple charges on certain purchases made through Apple's payment system and claimed that Apple had locked Spotify out of Apple Watch. Spotify asserted that it should receive the same treatment at the Apple App Store given to Apple's competing service, Apple Music. In response, Apple claimed that it had worked closely with Spotify for years and that Spotify was not willing to abide by the same rules that apply to all apps on the App Store, which Apple regards as necessary for the operation and security of the App Store. Apple further claimed that Apple approved Spotify for the Apple Watch and that Spotify has been the leading app in the Watch Music category. The European Commission is opening an investigation in response to Spotify's complaint.
The Spotify complaint illustrates the tensions that arise when the company controlling a platform also offers its own services on that platform. Indeed, the boundary between the "platform" and services running on that platform can be fuzzy and can change over time. Similar issues will surely arise for other applications that rely on Apple's App Store to reach customers. For example, Apple recently removed several parental control apps from the App Store. These apps provide alternatives to Apple's own screen-time control tools. Apple explained that it took this action to protect users' privacy and security, but an antitrust complaint here would not be shocking (Apple 2019) .
We know a lot more about what a case of this type might look like against Google, because the European Commission issued an antitrust decision in June 2017 against Google involving Google Shopping, including a €2.42 billion ($2.7 billion) fine.
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Google displays advertisements when users enter queries into the Google search engine that relate to commercial products. For example, Figure 1 shows what one sees on a desktop computer if one searches for "Nikon Cameras" on Google.
All of the images displayed in Figure 1 are sponsored search results; that is, they are advertisements paid for by online merchants. Google calls these "Product Listing Ads." A user who clicks on one of these ads is directed to the website of the online merchant sponsoring that ad, and that sponsor pays a fee to Google. The first link to NikonUSA.com is also an advertisement, in text form. The second link to NikonUSA.com is a generic search result generated by Google's algorithm, not an advertisement. More generic search results, not shown in Figure 1 , follow.
Many press reports have left the impression that the European Commission case was about Google biasing its search algorithm by demoting its rivals, but that is not correct. The European Commission fact sheet states, "The Commission Decision does not object to the design of Google's generic search algorithms or to demotions as such, nor to the way that Google displays or organizes its search results pages (e.g., the display of a box with comparison shopping results displayed prominently in a rich, attractive format)" (European Commission 2017). Instead, the European Commission "objects to the fact that Google has leveraged its market dominance in general internet search into a separate market, comparison shopping. Google abused its market dominance as a search engine to promote its own comparison shopping service in search results, whilst demoting those of rivals."
According to the European Commission, Google did this by displaying Product Listing Ads, such as those shown in Figure 1 . This is a peculiar claim, because those Product Listing Ads are very much like the text ads that Google has shown for years, and the European Commission does not object to ads that use text rather than images. Plus, as the European Commission recognizes, there is nothing wrong from a competitive perspective when a content provider earns revenue by selling advertisements. The newspaper and radio industries have done that for a very long time. Furthermore, it is not apparent how the Product Listing Ads "promote" Google's comparison shopping service, since a user who clicks on one of those ads is directed to the merchant's website, not to the stand-alone Google Shopping site.
Figure 1 Result of a Search for "Nikon Cameras" on Google
Source: Unaltered screen capture of a Google search for "Nikon Cameras" performed by the author in November 2018. Notes: All of the images in the main column are sponsored search results; that is, they are advertisements paid for by online merchants. A user who clicks on one of these ads is directed to the website of the online merchant sponsoring that ad, and that sponsor pays a fee to Google. The first link to NikonUSA.com is also an advertisement, in text form. The second link to NikonUSA.com is a generic search result generated by Google's algorithm, not an advertisement. Additional generic search results, not shown in the figure, follow.
Lessons
We can distill several lessons regarding the role and limits of antitrust in controlling the tech titans.
First, many of the deepest concerns about the tech titans, including privacy, data security, and information disorder, do not directly involve competition issues. Sector-specific regulation is overdue and badly needed to address these problems. Antitrust cannot solve all manner of economic and social problems and should not be expected to do so.
Second, those who would like to see the tech titans broken up on antitrust grounds are likely to be disappointed, since antitrust does not condemn monopoly as such. Antitrust liability requires that a dominant firm abuse its power in some way, such as by excluding rivals. When liability is found, a suitable remedy is designed to restore the competition lost due to the illegal acts.
Third, establishing that a dominant firm has abused its position has become much harder in the United States over the past 40 years, under a series of decisions by the Supreme Court. This has left antitrust enforcement in the United States notably weaker than in the European Union. That is unlikely to change much in the near future, so look to Brussels for much of the action.
Fourth, many of the antitrust cases against the tech titans in the years ahead will most likely involve allegations that these firms have used their "platforms" to favor their own services over rival services. These cases will be complex, and they will be risky for plaintiffs in the United States given Sherman Act case law and the current makeup of the Supreme Court.
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Despite these obstacles, ongoing antitrust oversight and vigilant antitrust enforcement toward the tech titans is critical and can make a real difference, mostly through deterrence rather than litigation. Antitrust can and should prevent the tech titans from entrenching their economic power by engaging in exclusionary conduct that weakens the competitive pressures they face from rivals offering new and disruptive products and services. At the same time, antitrust should take care not to discourage the tech titans from competing with each other, as Microsoft has done with Bing against Google and as Google has done with Android against Apple iOS.
Antitrust in Labor Markets
Antitrust enforcement in the United States has largely focused on the market power of sellers. However, the Sherman Act applies with equal force to the market 10 Adding to concerns, the Supreme Court recently issued a worrisome and poorly reasoned decision involving payment systems that could greatly complicate any case brought in a "two-sided market" (Ohio v. American Express, 138 S. Ct. 2274 ). Justice Breyer's dissent in this case eviscerates the majority opinion. While it is not yet clear how broadly the lower courts will read the American Express decision, all four of the tech titans arguably operate in "two-sided markets." Apple connects users with application developers, Facebook and Google connect advertisers with users, and Amazon connects manufacturers and merchants with consumers. power of buyers. When Weyerhaeuser was sued as a buyer for bidding up the price of sawlogs in the Pacific Northwest to a level that prevented rival sawmills from being profitable, the Supreme Court ruled that the legal standard for predatory pricing also applies to cases of predatory bidding (Weyerhaeuser v. Ross-Simmons Hardwood Lumber, 549 US 312 [2007] ). Last year, the Federal Trade Commission (2018a) held hearings to explore monopsony and buyer power in the US economy.
Likewise, Section 7 of the Clayton Act bans mergers that may create or enhance buyer market power. For example, in 2018, the Federal Trade Commission challenged the acquisition by Grifols of Biotest, a challenge based in part on the allegation that the acquisition would lessen competition to purchase human plasma, leading to lower fees for people providing plasma (see the case summary at Federal Trade Commission 2018b). Hemphill and Rose (2018) discuss ways to strengthen antitrust enforcement relating to mergers that harm sellers.
The Sherman Act as applied to labor markets prohibits agreements among employers to refrain from competing to hire workers, while the Clayton Act prohibits mergers between employers that may substantially lessen competition in the hiring of workers. Antitrust is generally associated with keeping consumer prices down by controlling seller market power, but antitrust applies equally to keeping workers' wages up by controlling employer market power.
It seems clear cut that many labor markets depart rather significantly from the textbook model of perfect competition, in which employers are wage takers and face a highly elastic supply of labor. Labor markets are generally defined according to an occupation and a local geographic area (as emphasized by Moretti 2011) . With costs of job search and costs of geographical mobility, employers will have some degree of buyer power. Manning (2011) surveys the literature and concludes that "labor markets are pervasively imperfectly competitive." Employers commonly share relationship-specific rents with workers, so employees working at more productive firms earn higher wages (see, for example, Kline et al. 2017; Card et al. 2018) .
Some local US labor markets are highly concentrated on the employer side, but that is not the situation for most workers. Azar, Marinescu, and Steinbaum (2017) use data from CareerBuilder.com to calculate labor market concentration in some 8,000 selected labor markets in the United States. They define these labor markets according to occupation and geography, such as "legal secretaries in the Denver area." On average, 20 employers post job vacancies on CareerBuilder.com in a given market in a given quarter. They calculate an employer's share in the labor market based on the number of vacancies listed by that employer at CareerBuilder.com in a given quarter, and they measure market concentration based on the Herfindahl-Hirschman index (HHI) on the employer side of the market. Weighting the geographic markets by population, the overall mean HHI is 1,691, which antitrust economists would classify as moderately concentrated. This method is likely to overestimate labor market concentration, because only about 35 percent of job openings nationally are listed on CareerBuilder.com.
Antitrust enforcement in labor markets has historically been extremely limited. As discussed by Naidu, Posner, and Weyl (2018) , this most likely reflects the view that most labor markets are reasonably competitive and that most employers face effective competition to attract and retain workers, combined with a view that some combination of unions, regulations, and lawsuits will help protect workers. That overall conclusion is probably true, but antitrust can still play a role in labor markets in two ways: by considering employer power in labor markets in selected mergers and by addressing anticompetitive agreements in labor markets.
Merger Policy That Considers Labor Markets
A merger that may substantially lessen competition among employers to hire workers is illegal under the Clayton Act. Marinescu and Hovenkamp (2018, 1) note that no merger has ever been blocked on these grounds and infer that "the antitrust law against anticompetitive mergers affecting employment markets is certainly underenforced, very likely by a significant amount." Prager and Schmitt (2019) find that hospital mergers resulting in large increases in concentration in markets for skilled workers, including nurses and pharmacy workers, lead to lower wages.
The Horizontal Merger Guidelines (Department of Justice and Federal Trade Commission 2010, sec. 12) explain how the government evaluates mergers that may enhance buyer power. The government could define a relevant labor market and demonstrate that the merger in question would cause that market to become significantly more concentrated. The merging parties might then try to show that the affected workers have many alternative options for employment. For further details on this type of analysis, see Marinescu and Hovenkamp (2018) and Naidu, Posner, and Weyl (2018) .
Two thorny issues are likely to arise if the government begins challenging mergers on the basis of harm to competition in labor markets. First, in cases where the merging parties assert that the merger will reduce their labor costs, the court may need to determine whether to credit these reduced costs as an efficiency gain or instead treat them as the exercise of buyer power in labor markets.
11 Second, if a merger is expected to benefit consumers but harm workers, the court may need to determine whether and how to balance the interests of these two groups. Marinescu and Hovenkamp (2018) argue that under current law, a merger that harms workers by lessening competition in the labor market would not be saved by also offering benefits to consumers. If the antitrust authorities seriously want to explore the possibility of challenging mergers on the basis of harm to competition in labor markets, developing a quick and efficient means of identifying mergers that involve a significant overlap in plausible labor markets would be a good first step.
Anticompetitive Labor Market Practices: No-Poach and No-Hire Agreements
Section 1 of the Sherman Act prohibits agreements among employers to refrain from competing to hire workers, just as it prohibits traditional cartels among product-market rivals. This raises questions about no-poach and no-hire agreements that arise in certain labor markets.
In a prominent "no-poach" case, the Department of Justice (2010) [g] oing forward, the DOJ intends to proceed criminally against naked wage-fixing or no-poaching agreements. These types of agreements eliminate competition in the same irredeemable way as agreements to fix product prices or allocate customers, which have traditionally been criminally investigated and prosecuted as hardcore cartel conduct" (Department of Justice and Federal Trade Commission 2016) . Notice that this guidance refers to "naked wage-fixing or no-poaching agreements." A no-poach agreement between two or more companies could be justified if those companies are engaged in legitimate joint activity, such as a joint venture to develop new products, and if the no-poach agreement is confined to employees involved in that joint activity, especially if the joint activity involves training these employees or providing them with access to confidential information.
No-hire agreements are common in the franchise sector. Krueger and Ashenfelter (2018) report that in 58 percent of major franchisors' contracts with franchisees, including McDonald's, Burger King, and Jiffy Lube, one franchisee is prohibited from hiring workers from another franchisee in the same chain. They find that no-hire agreements are more common in low-wage, high-turnover industries and have become more common over the past 20 years.
Some limited no-hire provisions of this type could be justified if they provide an incentive for franchisees to invest in workers, giving them human capital that is specific to the franchisor but not to the franchisee. As a result, these agreements are more difficult to challenge under antitrust than are "naked" no-hire agreements. Krueger and Posner (2018) describe a court case involving Jack-in-the-Box in which such a challenge failed. Under the Rule of Reason analysis typically used in antitrust to analyze agreements of this type, two important considerations will be how significantly these agreements restrict the number of employment options available to workers and whether they have depressed wages. A quick look may be sufficient to determine that a no-hire provision has no real efficiency justification and tends to suppress wages.
Conclusion
American antitrust laws date from a time when changes in transportation, communications, and manufacturing technologies generated unprecedented economies of scale, fueling the rise of industrial behemoths. Today, dramatic advances in information technology, combined with globalization, are fueling the growth of large and efficient "superstar firms" that are capturing a growing share of economic activity. The emergence of the tech titans is especially dramatic.
These economic conditions call for a reinvigoration of antitrust enforcement in the United States to promote competition, protect consumers and workers, and spur economic growth. These valuable aims can be achieved by taking a tougher stance toward mergers involving market leaders and by vigilantly preventing dominant firms from engaging in conduct that excludes their rivals. However, moving in that direction is a slow process, requiring the antitrust enforcement agencies to take the lead and convince inertial and possibly skeptical courts to follow. Those who expect dramatic and rapid changes in antitrust will be disappointed, unless new legislation is passed. Likewise, those who expect antitrust to solve problems unrelated to competition will be disappointed. Stronger antitrust enforcement, while needed, is not a substitute for badly needed regulations directed at reducing the political influence of corporations, protecting privacy and data security, and limiting the spread of disinformation.
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